We present a case of IDD mimicking duodenoduodenal intussusception, diagnosed by computed tomography (CT) and gadoxetic acid-enhanced magnetic resonance imaging (MRI) without surgical correction.
INTRODUCTION
Intraluminal duodenal diverticulum (IDD) is a rare congenital abnormality consisting of a sac-like mucosal projection in the second portion of the duodenum, in close proximity to the ampulla of Vater. Although the majority of cases are asymptomatic, symptomatic IDD may result in pancreatitis, cholangitis, peptic ulcer disease, gastrointestinal bleeding, and intestinal obstruction (1) .
Intraluminal duodenal diverticulum (IDD) is a rare congenital anomaly. IDD can become symptomatic in 20% to 25% of cases when complicated by intestinal obstruction, pancreatitis, or hemorrhage. We report the case of a 21-year-old female presenting with IDD mimicking duodenoduodenal intussusception. We describe the imaging features of IDD on the gadoxetic acid-enhanced magnetic resonance image as well as computed tomography. sion, a follow-up CT was performed to monitor the patient's response to treatment for pancreatitis. The sagittal reformatted, contrast-enhanced CT also revealed a fluid-filled sac situated entirely within the duodenum (Fig. 1F ). These CT, MRI, and endoscopic findings were consistent with a diagnosis of IDD.
Index terms
The physicians recommended the patient undergo excision of the intraluminal pouch, but the patient refused surgical intervention. As such, she was conservatively treated with antibiotics to prevent pancreatic necrosis, infection, and organ failure. The patient was discharged on day 27 post-admission, at which time she was asymptomatic, with all laboratory values at a normal level.
ing the MRI, intussusception was not detected in the same location compared as in the initial CT scan. Coronal thin-slab T2weighted fast spin-echo MRI revealed a fluid-filled, saclike structure, surrounded by normal duodenal mucosa, arising just below the ampulla of Vater (Fig. 1C ). The coronal gadoxetic acid-enhanced T1-weighted image, obtained 60 minutes following the injection, also revealed a contrast-filled sac in the duodenal lumen ( Fig. 1D ). Contrast materials were filled in both the sac and duodenal lumen. An endoscopy revealed a sac-like, thickened mucosal fold with another opening immediately distal to the ampulla of Vater (Fig. 1E ). Twenty-seven days post-admis- ings of IDD, and one report has described MRI findings of IDD (4, 5, 8) . CT and MRI reveal both a fluid-filled sac within the duodenum, similar to the pathognomonic "windsock" appearance evidenced in classic barium studies (4, 8) . In particular, the T2-weighted MRI is useful for demonstrating fluid accumulation, surrounded by a hypointense rim, in the duodenum (8).
The shape and direction of the sac may be altered by peristalsis in each series. Cognizance of this fact is also important for the diagnosis of IDD with CT or MRI. Additionally, CT and MRI are superior to barium studies for evaluating concomitant congenital anomalies and complications associated with IDD (5, 8).
Thus, CT and MRI can be used as alternatives to barium studies for the diagnosis of IDD.
However, there are certain cases of IDD which are not identi- However, a delay of 30 minutes or more following a gadoxetic acid injection may be necessary in order for contrast materials to fill the sac sufficiently such that it is opacified. Generally, a 20 minute delay after gadoxetic acid administration is sufficient in patients with normal hepatobiliary function (9). In patients with suspected bile leakage or biliary obstruction, biliary opacification is sometimes inadequate on a 20 minute delayed hepatobiliary phase (10). Thus, our protocol for magnetic resonance cholangiopancreatography using gadoxetic acid included an additional 60 minute delayed hepatobiliary phase; a contrast-filled IDD could be identified during the hepatobiliary phase in our case using the identified protocol.
Although surgery (duodenotomy and excision of the divertic-

DISCUSSION
IDD is a rare congenital duodenal anomaly that represents a subtype of duodenal web or diaphragm (1) . Duodenal web or diaphragm results from a failure of the recanalization process, in the primitive foregut, between weeks 5 and 12 of gestation. A partial or fenestrated duodenal web will gradually transform into intraluminal diverticulum due to chronic anterograde enteric peristalsis (2) . The distended diverticulum mimics a large tumor in the lumen, thereby contributing to the production of epigastric pain, postprandial fullness, and vomiting. However, symptoms of IDD are not present when the duodenum is empty, during which time the diverticulum has a tendency to collapse (1) .
IDD usually occurs at the second portion of the duodenum and arises near the ampulla of Vater (1) . If the IDD is distended with food and repetitive peristalsis extends to the distal duodenum or proximal jejunum, it may mimic intussusception. In some cases, IDD mimicking intussusception has been reported (3, 4) . In our case, the initial diagnostic impression was also duodenoduodenal intussusception.
Complications of IDD have been reported in 20-25% of adult patients (1) . Reported complications include duodenal obstruction, peptic ulcer disease, gastrointestinal hemorrhage, pancreatitis, and cholangitis (1) . Acute pancreatitis was the presenting complication in this patient. Because the patient's ampulla was located immediately proximal to the opening of the diverticulum, partial obstruction of the duodenum by the distended diverticulum caused the reflux of duodenal content through the ampulla of Vater, leading to pancreatitis (5).
Previously, IDD was diagnosed by upper gastrointestinal series. IDD has a pathognomonic radiological appearance, manifesting as a barium-filled sac surrounded by a thin radiolucent halo representing the wall of the diverticulum within the duodenal lumen; the so-called "windsock" sign (6). Endoscopic examination is necessary for the diagnosis in cases with an extremely small opening; endoscopy is also helpful in evaluating its relationship to the ampulla of Vater, and to exclude the presence of a peptic ulcer. In endoscopy, IDD appears as a blind sac with an orifice, and as a polyp when inverted (7).
Currently, IDD diagnoses are made with cross-sectional imaging using CT or MRI. Several reports have described CT find- ulum) represents the treatment of choice, endoscopic incision is strongly advocated, as it is potentially equally efficacious (7).
In conclusion, we report a rare case of IDD as diagnosed by a contrast-enhanced CT and gadoxetic acid-enhanced MRI. Although IDD is very uncommon, it should be borne in mind in the differential diagnosis of duodenoduodenal intussusception.
Additionally, this is the first reported case pertaining to IDD, of gadoxetic-enhanced MRI findings. Gadoxetic acid-enhanced MRI, as well as CT, can aid in the diagnosis of IDD, through the contrast-filled diverticulum.
